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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  HINCKLEY  DAM  ID//  NY  00181 

SECTION  I - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  This  report  is  authorized  by  the  Dam 
Inspection  Act,  Public  Law  92967,  and  has  been  prepared  in  accordance 
with  contract  #1467-021  between  O'Brien  & Gere  Engineers,  Inc.,  and 
the  New  York  State  Department  of  Environmental  Conservation. 

b.  Purpose  of  Inspection  - The  purpose  of  this  inspection  is 
to  evaluate  the  structural  and  hydraulic  conditions  at  Hinckley  Dam 
and  to  determine  if  the  dam  constitutes  a hazard  to  human  life  or 
property. 

1.2  PROJECT  DESCRIPTION 


a.  Description  of  Dam  and  Appurtenances  (From  drawings 
obtained  from  the  New  York  State  Department  of  Transportation). 
The  Hinckley  Dam  is  located  on  West  Canada  Creek,  about  one-half 
mile  upstream  from  the  town  of  Hinckley,  New  York.  The  structure 
consists  of  about  3,100  feet  of  earth  embankment,  a 400-foot  long 
cyclopean  masonry  spillway  with  concrete  wingwalls,  and  a cyclopean 
masonry  non-overflow  section  about  65  feet  long. 

The  earth  embankment  has  a maximum  structural  height  of 
about  48  feet,  and  is  provided  with  a concrete  core  wall  extending 
from  4 feet  below  the  embankment  crest  into  bedrock.  The  upstream 
slope  of  the  embankment  varies  from  2.5:1  to  3.5:1  (horizontal  to 
vertical),  as  shown  on  Figure  4.  The  downstream  slope  is  2:1,  and  is 
provided  with  two  8-foot  wide  benches. 

The  masonry  non-overflow  section  is  located  to  the  north  side 
of  the  spillway.  The  structure  houses  four  60  inch  reservoir  outlet 
pipes  controlled  by  sluice  gates  at  the  upstream  side  of  the  structure. 
Operating  assemblies  for  the  sluice  gates  are  located  in  a chamber  at 
the  top  of  the  non-overflow  section.  The  outlet  pipes  are  also 
controlled  by  48-inch  spur-  geared  valves  located  in  a gate  chamber 
immediately  downstream  of  the  non-overflow  section.  Refer  to  Figure 
5 for  details  of  the  outlet  pipes,  gates,  and  valves. 


The  south  wingwall  of  the  spillway  is  provided  with  sluice  gates 
controlling  discharge  into  a 42-inch  cast  iron  pipe.  The  pipe  is  used  to 
provide  water  for  the  City  of  Utica,  New  York. 


The  masonry  spillway  is  an  ungated  ogee  type  section  anchored 
with  2.5  inch  diameter  anchor  bolts  through  the  keyway  at  8-foot 
centers  for  the  length  of  the  structure. 

The  dam  is  owned  and  operated  by  the  New  York  State 
Department  of  Transportation  (N.Y.S.D.O.T.),  Waterways  Maintenance 
Division.  The  reservoir  provides  flow  augmentation  for  the  Erie  Canal, 
recreation,  and  water  supply  for  the  City  of  Utica,  New  York. 

b.  Size  Classification  - Hinckley  Reservoir  has  a storage 
volume  of  92,000  acre-feet  at  the  normal  pool  elevation  of  1225.0  feet 
above  mean  sea  level  (MSL).  The  height  of  the  structure  from  the  top 
of  dam  to  the  streambed  elevation  at  the  toe  of  the  spillway  is 
approximately  90  feet.  The  dam  is  in  the  large  size  category  as 
defined  by  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams. 


c.  Hazard  Classification  - The  town  of  Hinckley,  New  York 
is  located  along  West  Canada  Creek  within  one-half  mile  of  the  dam. 
A failure  of  the  dam  could  result  in  the  loss  of  many  lives  and 
extensive  economic  losses.  Therefore,  the  structure  is  in  the  high 
hazard  category  as  defined  by  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams. 

1.3  PERTINENT  DATA  (from  information  supplied  by  N.Y.S.D.O.T. 
and  New  York  State  Department  of  Environmental  Conservation 
(N.Y.S.D.E.C.)  or  other  sources  as  noted) 

a.  Drainage  Area  - The  drainage  area  to  Hinckley  Reservoir 
is  about  370  square  miles,  as  determined  by  the  use  of  United  States 
Geological  Survey  quadrangle  sheet  (2  degree),  for  Utica,  New  York. 
The  basin  is  completely  within  the  Adirondack  State  Forest,  and  is  well 
vegetated  and  undeveloped. 

b.  Discharges  - The  Hinckley  Dam  was  designed  for  a 
maximum  reservoir  elevation  of  1232.2  feet  MSL.  The  corresponding 
spillway  outflow  is  about  27,000  cubic  feet  per  second  (cfs).  The 
spillway  capacity  with  the  reservoir  water  surface  at  the  top  of  dam 
(elevation  1240.0)  is  about  80,000  cfs.  The  combined  discharge 
capacity  of  the  outlet  pipes  was  calculated  to  be  650  cfs.  According 
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to  Mr.  Russel  Logalbo,  Chief  Engineer  of  the  Utica  Water  Supply 
Board,  the  City  of  Utica  is  limited  to  a maximum  withdrawal  rate  of 
75  cfs  for  water  supply. 

c.  Reservoir  Data  (from  15  minute  quadrangle  sheet  for 
Hinckley,  New  York) 

Normal  Pool  (Elevation  1225.0) 

Length  - 34,000  feet 
Area  - 3,070  acres 
Volume  - 92,000  acre-feet 

Top  of  Dam  (Elevation  1240.0) 

Length  - 40,000  feet 
Area  - 9,400  acres 
Volume  - 154,000  acre-feet 

Maximum  Pool  (PMF) 

Length  - 38,000  feet 
Area  - 7,900  acres 
Volume  - 139,000  acre-feet 

d.  Dam  Data  ~~ 


Embankment 


Top  elevation  - 1242.0 
Length  - 3,100  feet 
Height  - 48  feet  (maximum) 

Top  width  - 11  feet 
Slopes  - See  Figure  4 
Impervious  core  - concrete  core  wall 
Core  wall  height  - 65  feet  maximum 
Zoning,  cutoff,  grout  curtain  - unknown 

Non-Overflow  Section 

Top  elevation  - 1240.0  feet 

Length  - 65  feet 

Height  - 80  feet  (maximum) 

Type  - cyclopean  masonry 
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Spillway 


e. 


Type  - cyclopean  masonry  overflow 
Length  of  weir  - 400  feet 
Crest  elevation  - 1,225  feet 
Height  - 83  feet  (maximum) 

Gates  - none 

Downstream  channel  - stilling  basin  and  West  Canada 
Creek 

f.  Engineering  Data  - The  information  available  for  review  of 
the  Hinckley  Dam  included: 

1)  A set  of  36  drawings  for  the  dam  and  appurtenant 
structures 

2)  Documents  and  inspection  reports  supplied  by  N.Y.S.D.E.C. 

3)  Discussion  with  Mr.  Frank  Jennings,  Maintenance  Engineer, 
N.Y.S.D.O.T.,  Utica,  New  York,  concerning  an  area  of  stonefill  and 
fabric  filter  remedial  work  observed  on  the  north  embankment.  No 
drawings  or  reports  pertaining  to  the  remedial  work  were  made  available 
for  review. 

1.04  OPERATING  AND  MAINTENANCE  PROCEDURES 


a.  Operation  - Mr.  Pritchard,  gate  operator  at  the  dam,  stated 
that  operation  was  limited  to  regulating  the  gate  openings  of  the  outlet 
works  for  augmentation  of  flow  in  the  Erie  Canal.  The  City  of  Utica, 
New  York,  is  allowed  a maximum  withdrawal  rate  from  the  reservoir  of 
75  cfs  for  water  supply. 

b.  Maintenance  of  Dam  and  Operating  Facilities  - The 
mechanical  appurtenances  are  old,  but  well  maintained.  The  dam 
appears  to  receive  limited  maintenance,  as  evidenced  by  the  general 
appearance  of  the  earth  embankments  and  gravity  structures. 

c.  Flood  Warning  System  - According  to  Mr.  Pritchard  and  Mr. 
Jennings,  no  flood  warning  system  has  been  established. 
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SECTION  2 - VISUAL  INSPECTION 


2.1  FINDINGS 

a.  General  - The  field  inspection  of  the  Hinckley  Dam  took 
place  on  June  6,  1978.  At  the  time  of  inspection  the  reservoir  water 
surface  was  about  one-half  foot  below  the  spillway  crest.  Water  was 
observed  flowing  from  the  outlet  pipes.  No  underwater  areas  were 
inspected. 


b.  Dam  - Riprap  on  the  upstream  face  is  composed  of  large 
angular  stone  varying  in  size  from  about  12  cubic  feet  to  about  60  cubic 
feet.  The  riprap  placement  is  very  uniform  and  appears  to  have  been 
placed  on  the  slope,  rather  than  dumped. 

A depression  was  noted  on  the  upstream  slope  of  the  north 
embankment.  A localized  area  about  6 feet  from  the  top  of  dam 
appears  to  have  settled  about  6 inches.  The  visible  portion  of  the 
upstream  slope  was  measured  at  about  one  horizontal  to  one  vertical. 
Measurement  of  the  upstream  extension  of  the  north  wingwall  revealed 
a 2.5  to  1 slope  (horizontal  to  vertical).  The  available  drawings  indicate 
a 2.5  to  1 slope  for  both  the  wingwall  and  the  upstream  embankment 
slope.  The  slope  of  the  upstream  face  of  the  south  embankment  was 
measured  to  be  2.5  to  1.  The  observed  inccnsistancy  on  the  north 
embankment  could  indicate  a widespread  settlement  in  this  area. 

The  downstream  slope  of  the  north  embankment  is  provided  with 
two  benches.  The  benches  are  sloped  towards  the  center  of  the 
embankment  to  provide  for  surface  drainage.  A swale  is  constructed 
near  the  center  of  the  embankment.  The  swale  extends  from  the  upper 
bench  to  a ditch  downstream  of  the  toe  of  the  embankment.  Standpipes 
were  noted  on  each  bench  about  30  feet  from  the  north  wingwall.  The 
water  levels  below  the  upper  and  lower  benches  were  measured  at  24 
feet  and  11.8  feet  respectively.  Just  above  the  toe  of  the  embankment 
is  an  area  of  stone  fill  over  a fabric  filter  extending  about  20  feet  up 
the  embankment.  The  area  extends  laterally  about  75  feet  from  the 
north  wingwall,  and  is  provided  with  a 6 inch  corrugated  metal 
underdrain  pipe.  The  pipe  terminates  at  a drainage  ditch  downstream  of 
the  toe.  Flow  from  the  pipe  was  clear  and  estimated  at  1 gpm.  See 
Figure  2 for  the  approximate  location  of  the  standpipes  and  stone  fill. 

Seepage  was  observed  in  the  drainage  ditch  downstream  of  the 
north  embankment  toe.  The  seepage,  which  was  brown  or  rust  colored 
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and  appeared  oily,  was  entering  at  several  locations  on  each  side  of  the 
ditch.  The  sources  of  seepage  could  not  be  determined. 

The  upstream  side  of  the  wingwall  is  deeply  spalled  at  the 
construction  joints,  and  aggregate  is  exposed  over  much  of  the  surface. 
Widespread  surface  spalling  was  noted  on  the  vertical  face  of  the 
downstream  wingwall  extension.  Some  minor  seepage  was  observed 
along  the  wingwall  adjacent  to  the  stone  fill  area.  Seepage  was  also 
evident  about  10  feet  south  of  the  downstream  end  of  the  wingwall. 
The  ground  surface  was  saturated  and  some  discoloration  of  the  water 
was  observed  at  this  location.  A retaining  wall  for  deflecting  flow  from 
the  outlet  pipes  is  constructed  downstream  of  the  non-overflow  section. 
Surface  spalling  of  the  concrete  was  observed  at  all  construction  joints. 
Weep  holes  were  located  several  feet  above  the  tailwater  pool  at 
approximately  30-foot  intervals  along  the  retaining  wall.  Plow  from 
the  weep  holes  was  estimated  at  .5  cfs.  This  high  flow  may  be  the 
result  of  seepage  that  is  flowing  unimpeded  from  the  embankment 
foundation  or  saturated  areas  and  through  the  horizontal  joints  of  the 
thinly  bedded  rock. 

The  concrete  of  the  non-overflow  section  has  undergone  local 
surface  spalling.  Some  age  cracks  were  noted,  but  these  appear  to  be 
surficial  and  should  not  affect  the  safety  of  the  structure.  Aggregate  is 
exposed  over  approximately  60  per  cent  of  the  non-overflow  masonry 
section  of  the  downstream  face.  A concrete  valve  chamber  extends 
from  the  base  of  the  non-overflow  section.  The  chamber  houses  48  inch 
spur  geared  valves  for  the  reservoir  outlet  pipes. 

The  spillway  section  appears  to  be  in  fair  condition.  Minor 
surface  spalling  and  abrasive  wear  of  the  concrete  surface  were 
apparent,  but  in  general  the  spillway  concrete  appeared  to  be  sound. 

The  upstream  face  of  the  south  embankment  was  in  good 
condition.  The  slope  of  the  visible  portion  of  the  embankment  was 
measured  as  2.5:1  (horizontal  to  vertical).  Small  trees  and  bushes 
growing  on  the  south  embankment  have  been  recently  cut  down.  Animal 
burrow  holes  were  noted  at  many  locations  on  the  south  embankment. 
The  lower  third  of  the  south  embankment  near  the  spillway  is  very 
moist,  with  local  saturated  areas.  The  vegetation  in  this  area  is 
indicative  of  a prevailing  moist  or  saturated  condition. 

The  downstream  slope  is  overgrown  with  tall  grass,  weeds,  and 
brush.  Trees  and  large  brush  have  been  cut  down  recently,  and  portions 
of  the  embankment  appear  to  have  been  burned  clear  of  vegetation. 


Drainage  of  the  downstream  slope  is  accomplished  by  backsloping 
the  two  benches  to  form  swales  parallel  to  the  crest.  Cobblestone  lined 
ditches,  constructed  at  right  angles  to  the  benches,  are  provided  at  300 
feet  intervals  for  drainage  down  the  slope.  A ditch  parallel  to  the 
embankment  is  provided  at  the  toe.  Standing  water  was  observed  in  the 
toe  ditch,  and  in  many  areas  standing  water  was  widespread,  creating 
swampy  conditions.  The  standing  water  was  brown  or  rust  colored.  The 
vegetation  in  these  areas  is  indicative  of  a prevailing  moist  or  saturated 
condition  (See  the  bottom  photograph  on  page  Al). 

c.  Appurtenances  - The  masonry  non-overflow  section  is 
provided  with  four  60  inch  outlet  pipes  controlled  by  sluice  gates  at  the 
upstream  side  of  the  structure.  The  60  inch  pipes  are  connected  to  48 
inch  spur-geared  valves  by  means  of  a reducer  section.  The  valves  are 
located  in  a gate  chamber  at  the  downstream  side  of  the  structure. 
Water  was  being  discharged  from  two  of  the  pipes  at  the  time  of 
inspection.  The  operating  assemblies  for  the  pipes  are  well  lubricated 
and  appeared  to  be  in  fair  condition. 

A gate  chamber  adjoins  the  south  abutment  of  the  spillway.  This 
chamber  is  the  intake  for  the  water  supply  to  the  City  of  Utica.  The 
chamber  was  locked  and  no  inspection  was  made  of  these  features. 
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SECTION  3 - HYDROLOGY  AND  HYDRAULICS 


According  to  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  the  Spillway  Design  Flood  is  the  Probable  Maximum  Flood 
(PMF).  The  PMF  was  calculated  from  the  24  hour  Probable  Maximum 
Precipitation  (PMP)  using  standard  reduction  factors.  The  flood 
hydrograph  was  constructed  from  the  Snyder  unit  hydrograph  using 
average  coefficients.  Flood  routing  through  the  reservoir  was  per- 
formed assuming  the  gated  outlets  to  be  closed.  The  peak  inflow  and 
outflow  rates  were  calculated  as  73,900  cfs  and  36,500  cfs  respectively. 
The  peak  outflow  corresponds  to  a stage  of  11.6  feet  above  the  spillway, 
or  3.4  feet  below  the  top  of  dam.  Therefore,  the  spillway  is 
hydraulically  adequate  for  the  PMF. 

A drawdown  analysis  was  performed  assuming  discharge  from 
four  60  inch  pipes,  the  starting  water  surface  at  the  spillway  crest,  and 
no  inflow.  According  to  the  calculations,  complete  drawdown  of  the 
reservoir  would  take  85  days. 


SECTION  4 - STRUCTURAL  STABILITY 


4.1  VISUAL  OBSERVATIONS  AND  STABILITY  ANALYSIS 


Stability  analyses  were  performed  on  both  the  spillway  and  the 
non-overflow  masonry  sections  of  the  Hinckley  Dam.  More  complete 
analyses  would  require  information  on  foundation  materials  and  the 
effects  of  side  shear  against  adjoining  structures. 

Review  of  the  stability  analyses  for  the  non-overflow  section 
indicates  that  adequate  factors  of  safety  are  present  and  that  the 
foundation  reaction  is  in  the  middle  third  of  the  base  for  all  conditions 
analyzed. 

Review  of  the  stability  analyses  for  the  spillway  indicates  that 
satisfactory  factors  of  safety  are  present  for  the  normal  pool  and  ice 
load  conditions.  For  the  PMF  loading,  tne  resultant  of  forces  is  outside 
the  middle  third  of  the  base. 

The  remedial  measures  previously  employed  on  the  north 
embankment  and  noted  during  the  field  inspection  visit,  indicates  that 
the  embankment  is  susceptible  to  excessive  seepage  at  this  location. 
Saturation  of  portions  of  the  embankment  at  other  locations,  and 
standing  water  near  the  toe  of  the  embankments  indicate  that  seepage 
could  be  widespread.  The  sources  of  seepage  could  not  be  determined 
during  the  inspection.  Animal  burrow  holes  and  tree  trunks  in  the  south 
embankment  are  indicative  of  infrequent  maintenance.  The  burrow 
holes  and  root  systems  of  trees  create  potential  seepage  paths  through 
the  embankment.  No  information  was  made  available  on  earth  materials 
and  construction  techniques  for  the  embankments.  Assessment  of  the 
stability  of  the  earth  embankments  is  not  within  the  scope  of  this  report 
due  to  unknown  conditions  such  as:  the  condition  of  the  concrete  core 
wall,  the  extent  and  sources  of  seepage,  and  the  in  situ  properties  of  the 
embankment  and  foundation  materials. 

4.2  GEOLOGY  AND  SEISMIC  STABILITY 


The  Reservoir  is  located  within  the  western  extremity  of  the 
Hudson-Mohawk  physiographic  province,  between  the  Adirondack  High- 
lands and  the  Tug  Hill  Upland.  A northeast  trending  lineament  is 
located  to  the  north  side  of  the  north  abutment.  The  lineament  is  an 
extension  of  a known  fault  zone.  The  bedrock  underlying  the  dam  is  a 
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thinly  bedded  Ordovician  limestone.  Outcrops  of  this  bedrock,  noted 
downstream  of  the  north  abutment,  were  almost  horizontally  bedded. 
The  dam  is  within  Seismic  Risk  Zone  2 of  the  Seismic  Zone  Map  of 
Contiguous  States.  The  masonry  sections  of  the  dam  were  analyzed  for 
an  earthquake  acceleration  of  .05g.  Review  of  the  stability  analyses  for 
both  masonry  sections  indicates  that  the  stability  requirements  of 
Chapter  4 of  the  Recommended  Guidelines  for  Safety  Inspection  of  Dams 
are  met.  Assessment  of  seismic  stability  of  the  earth  embankments 
could  not  be  made  due  to  the  unknown  character  of  the  embankment 
materials. 


SECTION  5 - ASSESSMENT/REMEDIAL  MEASURES 


5.1  ASSESSMENT 

\ 

The  remedial  work  completed  in  November,  1977,  the  high  flow 
from  the  weep  holes  in  the  downstream  wingwall,  and  the  areas  of 
saturation  and  standing  water  on  the  embankments  and  at  the  down- 
stream toe,  indicate  that  excessive  seepage  is  occurring.  The  seepage 
may  be  occurring  from  the  embankment  or  the  foundation.  Discolora- 
tion of  standing  water,  evident  at  several  locations,  could  be  indicative 
of  fines  migration  or  precipitation  of  ferrous  impurities  in  the  embank- 
ment or  foundation.  In  addition,  the  observed  depression  on  the  upstream 
slope  of  the  north  abutment  may  be  the  result  of  fines  migration  through 
the  embankment. 

The  masonry  sections  appear  to  be  stable  for  all  analyzed 
conditions,  except  the  PMF.  For  the  PMF  loading,  the  foundation 
reaction  of  the  spillway  section  is  outside  of  the  middle  third  of  the  base. 
Surface  spalling  has  occurred  on  most  concrete  surfaces. 

5.2  REMEDIAL  MEASURES 


Concrete  surfaces  that  have  deteriorated  due  to  spalling  should  be 
resurfaced  to  protect  the  underlying  concrete  from  further  spalling. 

A boring  program  should  be  initiated  immediately  at  several 
selected  sections  of  the  embankment  to  include,  but  not  be  limited  to, 
determination  of  the  composition  and  in  situ  properties  of  the  embank- 
ment and  foundation  materials,  to  establish  if  they  are  satisfactory  for 
the  embankment  core  wall  and  foundation  as  designed  and  constructed, 
and  to  detect  possible  fines  migration.  Piezometers  should  be  installed 
in  the  boreholes  to  evaluate  pore  pressure  development  throughout  the 
embankment.  The  results  of  these  investigations  should  be  used  to 
perform  seepage  and  stability  analyses  for  the  embankments. 

The  earth  embankments  should  be  monitored  regularly  for  signs  of 
increased  seepage  and  turbid  water.  The  embankments  should  be  mowed 
regularly  to  prevent  the  growth  of  deep  rooted  vegetation  and  to  deter 
burrowing  animals. 
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